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Construction and method iaa electric motor drive 

The object— of thi -s /jinvention -a-srhthe -construction -is 
G-Y-5<£l^electric motor drive , fl wfaere an asynchronous motor, - such ■ 
as— d^ttftr mo to i — or — s imi 1-ar -motroif , which has a stator 
mounted on a non- rotatory shaft andy\around the stator. 
Ts~H~rr©4Lox<_J?^^ rotatory, 2J.k^J>y^m^xis^c>f 

bearings, connected^oa~tr"n-e--~same shaft and has a short- 
10 circuit apr-a-n'gement , is arranged ~to~~ob?iv^__a^ma chine 
coji^fruction (actuator) . 

Above— des-g^^feed—t yp ca o f ^synchronous, compact drum 
motors have been presented log-e yatnp le- in publications 
15 EP 0 582 563, _^ 

he first- 



CuS 478687436 and FI 811414. Among— fc-be^ 
mentioned solutionis carried into effect by keeping 
separate and individual copper short-circuit bars in 
tJ^e^lT position by pressing them in place with collars 
mounted on the end flanges of fitj&£~ motor. 



The disadvantage of this^ty-pe— of so jria-fc-j^n is the poor 

heat transmission from the short-circuit bars to the 

rotor shell. Further, in the solution — of US-patent 

4 , 868 , 4 3 6^fefee rotor structure built up of/^so called 

active part (i^. e . electric plate package^ and at least 

two separate rotor shell parts /i.e. support flang^ and 

onto it by means of/^screw coupling connected rotor 

shell, which makes the aettrtr l u n in q m -jti on — ^^-^ 

unnecessarily complicated. In application publication 

EP 0 617 155 there is a much similar solution {of above 

a 

mentioned U . S . -patent) , where ^motor ' 3 rotor package^ 
_>^ieh- is constructed/laminated oc electric plates, *is 
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connected together with jXs short-circuiting 
conductors toj\drum roller by means of ^screw/press 
coupling, which operates as a roll surface. >*gb"~£his 
solution is disadvantageous especially in 
manufacturing^Further, in la^n: Finnish patent 
application^ presented a drum motor, which is 
designed especi ally _f or^ 

Elevator purposes. In this solufri©a)U separate roller 
wxth cable grooves, aadf^brake surface area, for 
elevator's lifting cables, and brakes ^mounted on the 
upper shell of the rotor. F g in thig rnlution ic 

-ad d i ti o nally p rop e-g od - that /the motor cooling is fcaterrr f^'^ 



ca r o o£ h Y machining radial ventilation holes in the 
roller and stator and to blow -&ire- cooling air |5? the 
holes with a separate blower. 

To all og -^the above mentioned & ^^ &n ^ it is CO mmon^ 
that first of a lt -ges ^ i. L ivel y use d irt acteae, 
rnn sr n irr4eft>factuat:Qr| ' s connection to the drum motor tr© 
require^ special mounting arrangements and/or extra 
parts for it , 1 .s_ a separate drive roll to be assembled 
on'.to an electrical motor's rotor ,(EP 0 582 563), a 
firmly assembled flange arrangement on the motor's 
frame (US 4,868,436) or a shell to be assembled outside 
the drum motor (FI 811414 and 

EP 0 617 155 Al) . Oa- fehc uLhei ha nd— i^fhe motor 

constructions in the above mentioned innovations -fetee- p'outd <l -fu^ 
cooling circulation ^carried out by traditional 



means. 



0 ~fhus^ it is not possible to reach higher outputs 



than withjstandard drum motor, coluci o na . a r-r- its 
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The^purpose of the construction ^f^t-h-irs---in?fC^rETon is to 
overcome the^^Kyve^de^sic^ibed disadvantages and thereby 
essentijaiiy'improve the lev r e-3r--o £ the techniq ue in thj-S 

It is principally distinctive to the construction * 
picftb v p£- according to this invention, feo-e ar-ry o ^fe — &hia ptt - gpooo -r 

that the functional part of the - m&chinG^ const ruction^ TrUd. 
^factuatorj, Mfee^conveyor's driving-roll, &r-^±m±±ses^ is 
arranged to operate by having^short -circuit arrangement 
as the rotor of the asynchronous motor. In other words: 
10 the ^actuator^ (e.g. driving roll) is formed -is©" 5o <^-s»To 
constitute ijggssilr the rotor of the asynchronous motor, 
with the actuator -®@*ap3?3=^i««f- the short-circuit 
arrangement . 



The construction according to^the invention is 
characterized by £=£*artr the functional part of the 
machine construction, ^ctuator^ , ±a=isey v conveyor ' s 
driving roll, j*s-j\arranged to operate by having j^short - 
circuit arrangement as the rotor of the asynchronous 
motor . 

It should be noted that the fe^rrriT^Y^ctuator e-empil-siing™ t=^-{^ 
the short-circuit arrangement"''" is referring to many 
various -4o^- t^if fsieut ) embodiments. In the most simple 
embodiment, the actuator is formed as a one-piece solid 
roll shell being free from short-circuit bars and rings <^^0 
^also being free from laminated elements^". 

In another embodiment (also being free from laminated 
elements) short-circuit bars and rings are provided. 
Each of the bars and the rings w^ri-Hsr: Allocated within 
che roll shell, preferably with a tight or positive fit 
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-4^rF- ^ rY*l r . i^g f being provided between each bar and the 

roll shell, whereby additional mounting elements (e.g. 

collars and/or screws) are noCssvg&s. needed. , 1 

5 The most important advantages of the construction of 

this invention is the simplicity of its construction, 

manufacturing and usage, a efficiency and reliability of 

a,^ 1 v " 

working, (\ which attain the most possible- integrated and 

compact machine conf igura t ion^ " wh-Lgh r a Ltowps»-~g-e-k - "Ho-a oa^iju^ow oJtii^ 

10 higher output and higher torque from the A*©@€t 

asynchronous massive rotor and tvsignif icanti^r 9& improve <a^~^ 

its performance in other ways -feee^ The simplicity of 

the construction of this invention as advantageous-^ 

-tu.r 

-&©ttk-fefer©a- is based e=?g\ on^f act ^there is no need to use 
15 traditional short-circuiting conductors, *e/\ the short- 
circuit arrangement is established directly in^e the 
functional part of the machine construction^actuator^, l3^We^^<^ 
Jeie&te conveyor's driving roll. On the other hand the 
s t r u c t u r e_of_^> 

20 Cthis invention makes it possible to use -fetee- traditional 
short-circuiting connectors in a new way, so that they 
are located -e&ae nfc-ially internal^ -eftf\a functional part 
of the machine construction (actuator) as the rotor 
shell, 3g g ftr g jf\conveyor ' s driving roll. W - hen applyin g- 

25 ad3^^r.ag:, eou &3ry--- t , he structure Q-f—ri ai - a 1 Inv - e - n - fc - io Ji^^he 
asynchronous motor is equipped with primary and 
secondary cooling circulation to cool both the stator 
and the rotor^ l or example-, go that - - the Pooling fluid is 
£i^s-frlry— e ssentiall -y- carried through the stator shaft 

30 and with the help of .^-isr" holes in the shaft - elaowhor o 

as^parallel flow through the flow system in the rotor 

shell. *$ks a further improvement the rotor is 
°^ "lit, 

manutactured of /> electric^conduct i ve compound metal 
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structure, where copper short-circuit bars or pipes and 
rings are f or - Q xamp - l-e explosion welded into pre- 
dri lied/machined holes/slots. On the other hand during 
manuf actur^sg- of the asynchronous motor it isftpossible 
to utilize §5^© a casting technique. 



£ - h e r ar dva ftt^g^eotrs--srrita-&4^ is to assemble the stator 

on the hollow shaft/pipe aJ^so— w er l ci - r t o ^ as/fstator shaft, 

jwiwrtrh - is used f ^r-Gxafflp - lc to feed over-pressure cooling 

10 air. ■H-e-3?ew*fete-*t / i s effectuated/a hermetic primary 

cooling^ .which is known from EP 0 617 155 and which 

prevents dirt 4c^penetrate^into the drum motor, which 

is not possible ^ ^rt^^infs. with the conventional^, 

-^e-f-f-e ct ' uated f reefer - 4ope&) ' breathing r air-cooled ^ v JT-Iow. P^fwt&i. 

15 solutions, fr ug -t h o g- ^ a-dv ^unLfcag»e >Ha- ■ Ieefa^€^ as that t Jag 

T2> k**- . . , ' 
-£-©</" short-circuit hollow bars or pipes asee^positionea 

within the rotor shell, functioning as secondary 

cooling channels. Thereby it^is - possible to carry fc hc - 

cooling air to the hottest spots of the rotor, which 

20 helps in— its way signif icantl -y both to obtain the 

maximum output and to increase the amount of 

starts/stops ^a-f^the -mae-h- in o e ons-true t ion (actuator) 

equipped with the motor ir- rr-qtxes L iuu £/>- C-cx.p^&<^e- c^~, 



The, advantageous solutions o/^t'he structure of-the 

/ , . i / | / j / / x' \ 

invention ...have been presented in separa te^i ndepe'ndent 

patent .claims . ^ 

'Object /6f this invention is a,lso W method fo;r 
equiv^lerit purpose, which Ls morel specifically 
des/ribed'' in-^independent/^atent claim's introduction 
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^section and whose characteristic features -in 
corresponding patent claim's characteristic section. 

The method according to/ the '/invent ion is characterized 

by £&ectT the functional part of J^ke^ machine construction 

itactuator^, . Oike/conveyor ' s driving roll, i^ar ranged 
a 

to operate by havmg^short -circuit arrangement as the 
rotor of the asynchronous motor. 



: jjnportant advantages/lthe method of this 
invention j^a the simplicity of the operating 

principle, ^rrS the simple constructions which makes it 
possible^ aad. the reliability of workjn^ W which- 
aiiows— to— gain, the u-fctaesfc compact machine construction 
(actuatorj/^t wi^, integra^^jia**^2 as y nchronous 
motor to achieve high mechanical load capacity, 



torque features. The simplicity of the method of this 

invention as- a a dvantageou s g o - l - qfri - o ra- is based 

exampl e on the fact that there is no need to use a 

separate laminated rotor component with traditional 

short-circuiting conductors inside a functional part of 

the machine construction,, by— establishing a Short- 
ly t<A.T^£ jl A < L T - i ^) 

circuit arrangementyydirectly into the functional part 
of the machine construction (actuator), «A«a?k<r conveyor's 
driving roll. O n - fe - h o other hand -^he method of this 
mvention makes it possible to tt©e-»£4%^\ traditional 



b^ r-bu LhaL Ll r g y~ 



-s*re- located essentially internally on a functional part 
of the machine ^ 

Construction (actuator) as the rotor shell, -i^Wte i>u_^U_£^p^v 
conveyor's driving roll. 
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cr^n advantageous d er a il opmo-Rt of this 



innovation, ^it ^ possible to increase an air gap 
=i <? 

diameter between ^stator and^rotor once a maximum outer 
5 diameter and total length of a drum motor is limited. 
Thus by this innovative design it is possible to get 
higher output power and higher torquej^compared to an 
asynchronous drum motor having ^same main dimensions as 
this new innovative drum motor construction and having 
10 a standard laminated rotor component inside a rotor 
shell . 

J 

Pf Further more, ao an advantage o us d o volopm oafe of this 
method is <fr©^ minimizjjj the manufacturing costs of the 
15 feeje— -tttcnt ioned massive motor f^g*=a§»s ajnp 1 e by 

manufacturing the rotor and the associated slots te^-PfO^ 
castiaefi thorn erf - steel. 

&p p - ky-in g^fefeie method advaftt-ag eette^ry^the asynchronous 

20 motor is -tee-drag cooled effectively fro—g-e-fe^. higher output 
• , • -, A^«T«^4 « 

than with conventional oaasf^ eaar-fe @-- - g< a- arsfe e a , ^ o- o e m-g i- G- " 

eo-r i Lly -ca-ix - i ' ed-^o q fr" i . c . ■^a^e-g^^g—tro "£his invention p-'-a-j 

^eaJr- is o d for tw K awyjre termet ic^and e»s« »fcially -A«>)axial/c| d.i /eeice^ 

d-ir-r&e-e-i-efi {trough the asynchronous raotoF|caB*ie , d t cooling 
25 fluid f low^makes possible £ ui"- l "(j^amp3 r e to direct- the <Lw*<&l^3 
ov»r-pr -e95 cooling air to the hottest spots of the 
rotor, which ieillan ee- sngrrtrra 1 1 cuiidi L i o- i-i ■ko-fch-.to increase ^ 
the maximum output and feoj^increasefy te-he ■amouBt ^of twCts^CT <X t^co 

starts/stops. Orr-fc ho other hand compared to - te - h e- ^freely 
30 breathing air-cooled /& o l - u-6 i o - ft -s— fe h-ic -oolution prevents 
esp^a^a^^y-i^ls^^^ filth 4&sf\ penetra t£s*^Lnto 

the drum motor structure. 
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Cooling of/^asynchronous motor With a solid rotor can be 

realised either with or without a secondary cooling 
of 

arrangement jwra^hollow bars or tubes inside a 
functional part of the machine construction (actuator) 'S^eM 
5 as the rotor shell . In^ 

<: si@ti constructions'tykhe cooling is taken care of only 

U « ul^ S ^ coot,- c e< J ✓ <->-~j«. 

with a primary cooling arrangement .. ( a ■ g r ^air flow' 

arrangement though an air gap between an inner surface 

a, . 
of^rotor shell and an outer surface of^stator 

10 component . 



Furthermore, it is important that the short-circuit 
bars and rings beieag±ng advantageously to ch~H ■ short- -■ 
ci^rcui t i n q ad j u sJ imajafc are arranged essentially integral 

15 with rotor shell j^^. at least partly. or fekon^ totally, 
with internal arrangements© aas L- - kfou.s — ai«o^a much more 
efficient h e a t coxulu^£4rOn^-^ia-ft^seS'e n-t^ between the 
steel shell and the copper short-circuit bars and rings ~tU,Ar\ 
canJTaccomplished with Jsfe traditional solutions. 

20 This also g4A£©s-J&e£4i4aj^ for higher output 

and te© ^increase -{\the ^starts and stops of the 
asynchronous motor within a ceefc*«r time interval. 



Advantageous solutions-^f x the methodoX-tJ^e invention 
have bepsn presented in separa"te" _ "independent pa-e-ent 



clLim^ 



The invention is in more detail presented in the 
description and the attached drawings. 



Figure 1 presents 
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a longitudinal cross section of a typical 
machine construction (actuator) unit, which is 
accomplished with the method in this invention 
and 

Figure 2 presents ^J, <~ ^-fc\o>^ -cJ^*Q L4<Ae 

a crossjf-prof ile of sjae-fes/fFig 2 - Fig. 2. in 
Figure 1 . 

10 Figures 3a - 3C present 

some alternative massive motor constructions 
of a drum motor. 

Figures 4 and 5 present 
15 a drum motor designed according to^the pA- 

invention and integrated to one end of a 
vacuum belt conveyor construction, with Fig. 5 
being a section along line V - V of Fig. 4. 

20 Referring^to Figures 1 to 3 , t-v>r . nhjarr nf i-hia «Xe>oj ^ tt^ 

invention i a f i construction ^r^electric motor drive* f^a- cU^v/ts. 

I^'.Ue_ vmoreRa so called solid asynchronous motor, which has 0 

stator 2 mounted on <jst non-rotatory shaft 1 and around 
7 

Jg&& stator^is # rotor 4, which is, l&sggb- by means of 
25 bearings 3, rota^connected on fe te^oa m G shaft 1 and k*.-Vi-^ 
Jt^s a short-circuit arrangement^ is designed to drive a 
machine construction (actuator) . The functional part of 
the machine construction (actuator), 3r*Se^conveyor ' s 5 ^Ti^.f) 
driving roll 5a ; ear 5b or 5c, is designed to operate by <Xu\ 
30 integrally connected short -circui t arrangement as — frite- 

rotor 4 of the asynchronous motor. SL s -p acially Figtfc ra - 
3c i«-5howjj| the most simple /^tc u c.&wyg of the invention, 
in which conveyor's driving roll 5a is realized with a 
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solid shelly wiwH»*rj|operates directly as the short- 
circuit arrangement of ^s»e rotor 4 without any 
traditional laminated rotor component wi^^short- 
circuit conductors (e.g. short-circuit bars and rings). 



kthis principle is aJ»oo shown 
in Figure 3b, where driving roll 5b is designed to 
operate as the rotor of the asynchronous motor with the 
solid shell- having on its inner surface drilled or 
machined holes or grooves } 



Different from Figures 3b and 3c, the invention may be 
advantageously used in connection with the structure, 
where the short-circuit arrangement caa, .ka/real i zed in 
fejase rotor's shell 4a with short-circuiting conductor 
bars 4b and rings ^8 . In this^ojaaaee-£4r©a---short- 
circuiting connector bars 4b and rings 18 are arranged 
to operate at least partly internally of ... 



1 rotor's shell 4a operating as ( \f unctional part of 

the machine construction (actuator), such as conveyor's 
driving roll 5c. This typo of o-e - l - u t iuns a j , e , ~pi ' e , s ' e Trtre-d' fc.K , «*-~-f*-^<**~ *-f»""^^ 

I ss^e&^B^^Y «a Figure 2, where round short-circuit bars 
4b are fee-iag used and in Figure 3a where quadrangular 
short-circuit bars 4b' are bei-aug. used in rotor shell 
4a' . Bars 4bAshown in Figj*n~- 2 may be hollow, so 

that each bar gompr - iocGy \a channel 4c for piping cooling 
fluid. At each end of shell 4a, a flange 7 is provided 
which connects the shell to one of the bearings 3. 

-JS^Figja^e- 3 ^{i_ s shown^ a do eagre , where conveyor's 
driving roll 5a is realised by a solid shell having 
quadrangular short-circuit bars on its inner surface. 
This type of electrical mocor design should be used 
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when a compact drum motor constructions (e.g. maximum 
outer diameter and total length of the drum motor are 
limited) with high output power and torque are desired. 
Such a compact drum motor is needed in vacuum belt 
5 conveyors used for "tail threading" in paper machines. 

A typical design of drum motor's stator component 2 
consists typically a pile of 0^3 - 1 0 Q mm thick 
electrical sheets 21 which are mounted on* ^ stationary 
10 hollow shaft 1 and fixed at their position by spot 

welding stator end plates 20 to frfea^stationary^shaf t^U 
Stator windings 6 are connected via electrical 
connection cable L9 to an external electric grid. 

is iflFigTsv^s, 4 and 5 jjshow^one end of a vacuum belt conveyor f 
«P3apx±s±Rg- an endless air pervious belt 10 which /lAfk^ 
(^e^fi^js^j\- travels across two rotary pulleys, only one 
pulley 4 being shown. The pulleys are supported by ^ 
vacuum box 11. Therein a negative pressure w-arll be 1/0 

20 created by a^- vacuum source (not shown) . The negative 
pressure ><^Sr propagate^through openings 12 of ^ cover 
plate 13 and through belt 10 in^*ts 



border to convey a web of paper or similar material, in 
particular a lead strip or "tail" which has been 
separated from threading purposes (see e.g. US patent 
3 , 355, 349) . 

In order to drive p/hfy belt 10, pulley 4 is designed 
as the rotor of an electric motor drive according to 
the present invention. Similar to Figure 1, ^ 
stationary hollow shaft 1 supports stator 2 and (by 
means of bearings 3) £%p rotor 4, - which is pulle 
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of the vacuum belt conveyor ifol anc j which aga^rft^- 
comprises k( rotor shell 4a and two end-flanges 7. 



Preferably, the following measures''may be provided in 
5 order to adapt the electric motor drive to the demands 



of a. vacuum/'' belt conveyor: , y' 





mdth W of conveyor 5 (and also $sfe^ length L) of the 
pulley's shell 4a should be relatively small, about 




belt^should be about the same as the operating speed of 
modern paper machines which may exceed 2 000 m/min. 
Therefore, there is a need for very high motor output 
15 while the dimensions of the motor drive should be 
relatively small. 

To fulfil these demands, t^--distance D between the 
bearings 3 is larger than length L of pulley's 

20 shell 4a, in order to increase the internal space being 
available for stator 2 and for the short-circuit 
arrangement of tfi^i rotor 4. As a consequence, each 
flange 7 is formed as a bushing which bridges the 
difference between length L and distance D. 
25 Furthermore, each of ^fe^ supporting brackets 8 which 

connect/^ stationary shaft 1 to the side walls q^J$£&j 
vacuum box 11 is formed similar to a Z ' ( in other words: 
it is "double ) 



30 'folded") . In addition, each support bracket 8 may be 




wrapped around the periphery of one of flanges 7 
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In order to improve the cooling effect, Jz&£ hollow 
shaft 1 comprises at one of its ends an internal (e.g. 
coaxial) supply channel (15) as well as a discharge 
channel 16, as a result, §&^\j&$ki^ cooling fluid X must 
5 pass the inner side of stator 2 as well as its outer 
side and the inner side of rotor^(plus the channels 

4c, if existing, in bars 4byin Fig-ss^ 1) . 

Also, the f o l 1 pwi — aes — advant.age r ou - 3-:> The "above 
10 mentioned supporting brackets 8 can^be used (|ls5> as a 
connection surface for vacuum belt conveyor's 

accessories (e.g. knife plates, rotary rippers and 

a ^ • -ii 

choppers) (which -i-s^not shown a s- pr'a otH rea3r-g e4 r \^ -i- O R m tc< 

•ettei=©^e€t- drawings) . 

-ho ca v ^-S 

In addition to the ta kings mention - eel above , the cooling 
of the machine construction (actuator) operating as sSe 
rotor^of a asynchronous motor is realized 
- advantag gLQjxa^ry mainly with primary cooling by carrying 
20 over-press cooling air X in^axial direction through 
stator shaft 1, which can be for example a hollow 
shaft, pipe or similar ^and ipfc^is equipped with -ste^ Q 
first flow arrangement la. -9&-feteerT3"C her hand when using 

■ad uanfagpnncily th.e- .Rt-nii-furP of. t- h j c ; -j avnnf i O R-Jj~fc is 

25 possible to boost the cooling of the asynchronous motor b«-^o 
biaai-de-s what wa^'/^describedy^kl^-rer or instead of it by uj&^ai 
- a-X - co wt - LIt - secondary cooling by equipping Mw short- 
circuiting bars 4b' with ame - thcr 'flow arrangement 4c. 
Thea^_^&B— qjcampla- it is possible to carry cooling air 

30 X in^axial direction through *£ss hollow copper short- 
circuit bars 4b, ■ f craa_jajca.iap.i l c..,- , according to the 
principle in Figure I with the help of KSgg holes lb in 
(tpg stacor shaft 1 togecher with primary air flow 
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la which take place together with the parallel flow to 
the hottest j> 



C sports of J^te' rotor^T, which ho- lpo to ga t higher output 
from the machine construction (actuator) and especially- 
short run starts/stops. 



Once an asynchronous motor has a solid rotor's cross 
section as shown in Figures 3a, 3b and 3c, cooling is 
taken care of^an air flow arrangement through an air 
gap w hich - locate^ between an inner surface of a rotor 
shell 5a, 5b, 5c and an outer surface of stator 
component 2 . 

iawnrtrrtm is to manufacture the rotor of electric sJi/dj 
conductive compound metal structure, where copper 
short-circuit bars 4b; 4b' are integrally connected to 
J&Sff steel rotor shell 4a,- 4a' for example by explosion 
welding or by centrifugal casting. 



It is possible with the asynchronous motor, realized 

according to the invention^ when using oopoc - ja ' l-ry star 

type coupling for windings, to get the output of the 

drum motor equipped with three, four, or six pole 

u^^-K — — ~~1 

stator windings aAway-s reach the (level) 0^ 5 - 500 kwfand 

to have the speed of rotation typically in the area of 

0 - 20 000 rpm. 

shown in^fciei©««^- drawings) ^rferHirs-^gf d i va i ii L a^e ot t^ -"&6>. 4^^<-'^-^ tfla - 
benefit — Uke ^frequency trans£ormer/,use^ by the 
asynchronous motor, which is equip 
rotation speed control. In this &q 



*;i th a ctive 
- ■ i oji rather 
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traditional solutions can be used to achieve the wanted - <A»St 
effect . 

THre— efe y ei-' t o- E -^iU^s—x&v&s^rir&n. is a±s© a method with an 

electric motor drive, where the machine construction 
(actuator) J^s^use/f^^ a^ asynchronous motor, such as 
drum motor, which has J^stator 2 mounted on <f non- 
rotatory shaft 1 and around &fgs statorj^is rotor 4, 
which is rotates^, l hrke by " " niddiib u£ bearings ' 3 , 
connected on ^vm^mae shaft 1 and hse a short-circuit 



arrangement. The functional part of the machine 
construction (actuator) , '^fee conveyor's 5 driving roll 
5a, is arranged to operate by having^short-circuit 
arrangement as *s&p rotor 4 of the asynchronous motor 
(typical constructions shown in Figures 2 and 3a) * The 
method according to this principle is applied in ~H*<$ 
simplest way for cx -a-fflp^-e in constructions fyj.n Fig-***** 3b, 
wherein driving roll's 5b machined grooves/slots 5d are 
arranged as the short-circuit arrangement. On the other 
hand in Figure 3c is a similar type of solution without 
traditional short-circuit bars, wherein J^g& driving 
roll 5a is realized ^a solid shell, which operates 
directly as the short-circuiting arrangement,. 

A~5<X_ C- «>-.-/■ V J> -~-^, — t^a^^ — 
^rt;}ipnTii^-3^-B-admnrag^^ ,ipp i P.-^ fcxoo of this 

method it is advantageous to benefit ^/\with 
asynchronous motor, whose short-circuit arrangement is 
connected to fefe rotor 4, fcs^e short circuiting bars 4b 
and rings 8 Aare supported on rotor's shell 4a. In this 
connection short-circuit bars^and rings/^&^ieflg-rny L"o 1 



che operating functional pare of the machine 
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construction (actuator), such as conveyor's driving 
roll 5a. In this -u ui ui e uLl oi^ this type of ool - tition is - a-A 
present ed,-^spesiaii^i. in Figure 1, showing round short- 
circuit conductors 4b and further in Figure 3a showing 
quadrangular short-circuit bars 4b'.. 

Furthermore referring to Figure 1 this method can be 
used with an asynchronous motor which is arranged to be~ 

cooled by h a y jttg a fluid flow. The cooling of the 

asynchronous motor is realized as a closed system by 
carrying^ cooling fluid, such as over-press cooling air 
X, hermet ically_ essenti all y in^axial^ 
^direction in j£ primary flow arrangement la through 
stator shaft 1 Idk - e ^hollow shaft, pipe or simila^. -On— 
the oth e r ha - n d'lthe cooling of the asynchronous motor 

l^V <=\_ W*'/ O i-*-* 4 ^ i~t»*-#- 

can be arranged ias-beadA^-i* 88 ®© described above by 
carrying f cooling fluid, such as over-press cooling air 
X hermetically e-&&es# a al ly in^axial direction m a 
secondary flow arrangement 4c provided in short-circuit 
conductors 4b, hollow bars or pipes. 

Co^ da- lly /deferring to Figussa 1, a a an ' ■ example*, feotor 
4 of the solid asynchronous motor is manufactured of^ 
electric^conductive compound metal structure, whet* U'H-L, 
ad vantageoual^ — for aicample > copper short circuit bars 
4b which are welded, J^yjec^exp 1 o s i v e welded or butt 
welded^ into the holes in steel rotor shell 4a or 

that they are cast integral wi-th a— mos± ■■guitra ferire <\ 
casting method, Li4ee press casting method, (-s^ttt-&4re«-Hrs~- 
. no t— p resented i n Fignr-o-U- Ifctfefr above mentioned 
methods /(every short-circuit bar 4b and ring 18 is 
integraced as an integral part of rotor shell 4a d w4wr&h 
sfcter heat transmission, becween the 
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steel shell and copper short-circuit conductors. This 
fact h-afcS^Jb great importance when trying to get higher 
maximum power from the machine constructions 
(actuators) than with traditional solutions and 
especially when short run starts/stops are in question. 
The same is true with the embodiment shown in Figure 3a 
comprising rotor shell 4a' and bar 4b' . 

It is obvious that this invention is not 'limited to the 
above mentioned or explained solutions, it can be 
considerably modified within it's basic idea. Thereby 
it is possible : -£^^^4-y to utilize the construction or 
arrangement of this invention in^^=et different c^<=oa.vmix^ 
c onnect io ns --, whereupon the dimensions and constructions 
can considerably differ from the hereby presented 
example drawings. On t h e other ■ ' hand - other type^of 
fluids can be used in the cooling of the asynchronous 
motor realized according to the invention or the 
cooling can be done differently from what^jpresented 
above . 
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1. A construction in electric motor drive, 
5 where an asynchronous motor, such as drum motor, 

which has a stator (2) mounted on a non- rotatory 
shaft (1), and around the stator is a rotor (4), 
"3 which is rotatory, like by means of bearings (3), 

connected, on the same shaft (1) and has a short - 

!0 circuit arrangement, is designed to drive a machine 

construction (actuator) , characterized in that the 
functional part of the machine construction 
(actuator), like conveyor's (5) driving roll (5a, 
5b, 5c) , is arranged to operate by having short - 

15 circuit arrangement as the rotor (4) of the 

asynchronous motor. 

2. The structure as claimed in claim. 1, 
wherein the short-circuit arrangement is established 

20 by the short circuiting bars (4b, 4b') and rings 

(18) supported on the rotor's shell (4a, 4a'), 
characterized in that the short-circuiting bars (4b, 
\ 4b') and rings (18) belonging to the short-circuit 

arrangement are arranged integral with the rotor's 

25 (4) shell (4a, 4a'), which is a functional part of 

the machine construction (actuator), like conveyor's 
driving roll (5) . 

3 . The structure as claimed in claim 1 or 

30 claim 2, wherein an asynchronous motor is arranged 

to be cooled by having a fluid flow, characterized 
^ ) ^ in that the cooling of the asynchronous motor -is 

realized in a closed system, by carrying cooling 
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fluid, such as over-press co'oling air (x) 
hermetically essentially in axial direction with 
it's primary flow arrangement (la) through the 
stator shaft (1) like hollow shaft or pipe and/or 
5 with secondary flow arrangement (4c) through short- 

circuit conductors (4b ) like hollow bars or pipes. 

4. The structure as claimed in any of the 

claims 1-3, characterized in that the rotor (4) of 

10 the solid asynchronous motor comprises an of 

electric conductive compound metal manufactured 
structure, preferably comprising copper short 
circuit conductors (4b, 4b' ) , which are welded by 
explosive welding, butt welding into the holes in 

15 the steel rotor shell (4a, 4a') or that they are 

cast integral with the rotor shell in their places 
by a suitable casting method (e.g. centrifugal 
casting method) . 

20 5. The structure as claimed in any of the 

claims 1-4, characterized in that that when using 
especially star type coupling for windings, the 
output of the asynchronous motor equipped with 
three, four, or six pole stator windings is 0,5 - 

25 500 kW having speed of rotation 0-20 000 rpm . 

6 . The structure as claimed in some of the 
claims 1-5, characterized in that the asynchronous 
motor is having a frequency transformer drive, which 

30 is equipped with an active rotation speed control. 

7 . The structure as claimed in some of the 
claims 1-6, characterized in that the rocor is 
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formed as a shell of a pulley (4) which is part of a 
vacuum belt conveyor (5) comprising a stationary 
' vacuum box (11), the rotor drive further comprising: 

said central shaft (1) being supported by at least 
5 one supporting bracket (8) which is connected to the 

vacuum box (11) . 

8 . The structure as claimed in some of the 

claims 1-7, characterized in that the "drum motor's 
10 supporting brackets (8) can be used also as a 

connection surface (s) of the vacuum belt conveyor's 
accessories (e.g. knife plates, rotary rippers and 
choppers ) . 

is 9. The structure as claimed in claim 7, 

characterized in that the distance D between the 
bearings (3) supporting the pulley (4) is larger 
than the length L of the pulley's shell (4a) . 

20 10. The structure as claimed in claim 9, 

wherein each flange (7) which connects an end of 
shell (4a, 4a') to one of the bearings (3) is formed 
as a bushing which bridges the distance between 
length L and D. 

25 

11. The structure as cla-imed in claim 9, 
wherein each supporting bracket (8) - seen in a 
longitudinal section of the conveyor (5), in Figure 
5 - is formed double - folded similar to a Z. 

30 

12. Method for electric motor drive, where 
a machine construction (actuator) used by an 
asynchronous motor, such as drum motor, which has a 



WO 01/37398 




PCT/FIOO/00990 



stator (2) mounted on a non -'rotatory shaft (1) and 
around the stator is a rotor (4), which is rotatory, 
like by means of bearings (3), connected on the same 
shaft (1) and has a short-circuit arrangement, 
5 characterized in that the functional part of the 

machine construction (actuator), like conveyor's (5) 
driving roll (5a) , operates by having short-circuit 
arrangement as the rotor (4) of the asynchronous 
motor. 

10 

13 . Method as claimed in claim 12 with 

asynchronous motor, where the short-circuit 
arrangement is realized in connection with the 
rotor (4) like having short-circuit conductor bars 

15 (4b, 4b') and rings (18) supported on the rotor's 

shell (4a) , characterized in that to the short- 
circuit arrangement operate at least partly 
internally as the rotor's (4) shell (4a, 4a') of the 
operating functional part of the machine 

20 construction (actuator), such as conveyor ' s .driving 

roll (5a, 5b, 5c) . 

14. Method as claimed in claim 12 or 13 

wherein a asynchronous motor is cooled by having a 

25 fluid flow, characterized in. that the cooling of the 

asynchronous motor is realized as closed by carrying 
cooling fluid, such as over-press cooling air (x) 
hermetically essentially in axial direction with 
it's primary flow arrangement (la) through the 

30 stator shaft (1) like hollow shaft or pipe and/or 

through with secondary flow arrangement (4c) 
equipped short-circuit conductors (4b') like hollow 
bars or pipes . 
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15. Method as claimed in some of the claims 
12-14, characterized in that the rotor (4) of the 
solid asynchronous motor is manufacture of electric 

5 conductive compound metal structure, whenupon most 

suitable are copper short circuit conductors (4b, 
4b'), which are connected into the holes and/or 
grooves by welding, like explosive welding or butt 
welding in the steel rotor shell (4a, 4a' )' or that 
10 they are cast integral within the rotor by a 

suitable casting method, like centrifugal casting 
method . 

16. Method as claimed in some of the claims 
15 12-15, characterized in that the rotor is formed as 

a shell of a pulley (4) which is part of a vacuum 
belt conveyor (5) comprising a stationary vacuum box 
(11), the rotor drive further comprising: said 
central shaft (1) being supported by at least one 
20 supporting bracket (8) which is connected to the 

vacuum box ( 11) . 



